Objective: to analyze the coverage trends of the Brazilian Information System on Live Births (Sinasc) in the state of Mato Grosso and its Health Regions, in the period from 2000 to 2012. Methods: this is a time series study, coverage was calculated by the ratio between the number of live births registered in the system and the number estimated by the Brazilian Institute of Geography and Statistics (IBGE); the trends were analyzed using polynomial regression models. Results: Sinasc coverage in Mato Grosso in the studied period presented increasing trend, with a median of 94.9%; "Araguaia Xingu" region presented coverage lower than 90% in the period; most of the regions presented coverage increasing trends, except for "Baixada Cuiabana", "Centro Norte" and "Vale do Peixoto". Conclusion: Sinasc coverage in Mato Grosso was satisfactory and has been increasing in most of Health Regions.
Introduction
The Brazilian Information System on Live Births (Sinasc) was created in 1990 in order to monitor aspects related to prenatal, childbirth and puerperal care. Its implementation occurred slowly and gradually in all Brazilian states. The Certificate of Live Birth (CLB) is a standardized, individual and mandatory document used all over the country for all live births to collect data for Sinasc. 1, 2 Sinasc is a tool with great potential to understand maternal and children health characteristics and for prenatal and childbirth care. It enables the health surveillance through identification of epidemiological profile, assessment and planning of actions capable of promoting improvement in the assistance quality. 1, 3 The knowledge on the number of live births is also important for calculating birth and fertility rates and maternal mortality ratio. Thus, this information system is essential for the proposition, monitoring and assessment of evidence-based health policies. 2 The Brazilian Institute of Geography and Statistics (IBGE) is another source of information regarding the number of live births. The data provided by demographic censuses and the National Household Sample Surveys (PNAD) helps IBGE estimates the population size for all municipalities and macroregions of the country. 1, 2 However, these surveys only estimate the number of live births, which is a great limitation, due to their own characteristics and inherent differences between real counting and estimates. 4 Despite some authors' considerations on underreporting of live births at Sinasc, 2, 5, 6 this system presents many positive aspects, such as information on the health of mothers and newborns, especially where geographic access and information are limited and where researches with primary data are scarce, e.g., some regions in Mato Grosso State.
Sinasc coverage is related to its capacity to reach and capture the occurrence of births. 7 After the system's implementation, its coverage was extended and became satisfactory in several Brazilian states. 3, 8, 9 However, in some macroregions such as the North and the Northeast, underreporting of live births was observed in the period from 2000 to 2012. 8, 10 An assessment study carried out in Brazilian states and macroregions on the adequacy level of vital information systems -Mortality Information System (SIM) and Sinasc -between the three-year period of 1999-2001 and 2008-2010 Mato Grosso is the third biggest state in the country in territorial size, and the 19 th most populous, accounting for 3,035,122 inhabitants in 2010. It corresponds to 1.58% of the Brazilian population and it has a population growth rate of 1.9% per year. 12 Still according to the 2010 Population Census, approximately 82% of the state inhabitants lived in urban areas, and 1,485,587 were women, of which 999,639 (67.2%) were in reproductive age (10 to 49 years old). 12 In the same year, the state had a Gross Domestic Product (GDP) per capita above R$20.500,00 13 and its human development index (HDI) was the 11 th among the 27 Brazilian federative units. 14 Sinasc's coverage percentage was calculated as the ratio between the number of live births recorded in Sinasc, according to childbirth per mother's residence, and the estimated number of the resident population in the age group below one year old, for each analyzed year, according to IBGE data. 15 All the ratios were calculated The Ministry of Health recommends that, in order to use Sinasc data in the direct calculation of health indicators, the system must reach at least 90% coverage. 16, 17 Thus, in this study the system's coverage was considered satisfactory when it presented values ≥90.0%.
In the descriptive statistics, we chose medians to summarize the historical series. Since we dealt with rates better represented by measures with non-parametric distribution, they were presented in tables, and in a geographic distribution map of the system's coverage medians (according to Health Regions); we considered the cut point of 90.0%. To do so, the ArcGis/ArcMap 10.2.2 software was used.
The trend analysis of Sinasc coverage was carried out in the software Statistical Package for the Social Sciences (SPSS), 18.0 version, through polynomial regression models in which the series' coverage percentages were considered as dependent variables (Y) and the studied years as independent variables (X).
In order to find a curve that best represented the relation between dependent and independent variables, the following polynomial regression models were tested: Linear: y = β 0 + β 1 x, Quadratic: y = β 0 + β 1 x + β 2 x 2 , Cubic: y = β 0 + β 1 x + β 2 x 2 + β 3 x 3 e Exponential: y = β 0 * exp (β 1 * x) β ln(y) = ln (β 0 ) + (β 1 x) The Y and X values represent the dependent and independent variables, respectively; β0, β1, β2 e β3 are the regression coefficients. A total of 17 polynomial regression models were built, having as dependent variable the coverage percentage of Sinasc in Mato Grosso and in each of its 16 Health Regions, and as independent variable, each year of the historical series comprised from 2000 to 2012. The polynomial regression model was considered capable of describing the relation between the dependent and independent variables when the p-value was <0.05; in situations when more than one model contemplated this condition, we chose the one that presented the lowest p-value; when the p-value was coincident, we chose the simplest model. 
Results
During the analyzed period, 643,349 live births were registered in the state of Mato Grosso. Of those, 49,478 live births occurred in the first year of the historical series (2000) and 51,256, in the last year (2012), and more than half of the births that occurred in the state during the studied years were concentrated in three Health Regions: "Baixada Cuiabana", "Sul MatoGrossense" and "Teles Pires". Figure 1 shows the distribution of the medians of Sinasc coverage in Mato Grosso, of 94.9% in the analyzed period. Most of the state's Health Regions also presented satisfactory coverage medians (≥90.0%).
The Health Regions that showed medians below 90.0% were "Araguaia Xingu", "Garças Araguaia", "Médio Araguaia", "Norte Araguaia Karajá", "Norte Mato-Grossense", "Sudoeste Mato-Grossense" and "Vale do Arinos". Of those, "Garças Araguaia", "Médio Araguaia", "Norte Araguaia Karajá", "Norte Mato-Grossense", "Sudoeste Mato-Grossense" and "Vale do Arinos" presented coverage percentage below 90.0% in more than half of the historical series; "Araguaia Xingu" showed percentages under 90.0% in all assessed years (Table 1) .
Regarding the historical trends, the state of Mato Grosso (Figure 2 ) as well as the regions of "Garças Araguaia", "Médio Araguaia", "Norte Araguaia Karajá", "Norte", "Oeste", "Sudoeste" and "Sul Mato-Grossenses" presented increasing and statistically significant coverage trends, despite the decrease from 2005 to 2007. The Health Regions of "Baixada Cuiabana", "Centro Norte" and "Vale do Peixoto" presented decreasing and statistically significant coverage trends (Table 2) .
Although the regions of "Alto Tapajós", "Araguaia Xingu", "Médio Norte Mato-Grossense", "Noroeste MatoGrossense", "Teles Pires" and "Vale do Arinos" have not presented a polynomial regression model capable of explaining the coverage percentage trend during the analyzed period (trend analysis not included in Table  2 ), all of them showed coverage significant decrease, in comparison with the year 2000 ( Table 1) .
Discussion
This study showed that Sinasc coverage in Mato Grosso reached satisfactory percentages -above 90.0% -in most of the studied period, with increasing trends in the analyzed years. The analysis through polynomial regression models showed a decrease in coverage in the early years, with trends change after 2007, and growth maintenance up to the historical series final years. The result resembles to other regions of the country, and outnumbers birth registers in the system with regard to data released by IBGE. This can be seen in the expansion of Sinasc coverage of all Brazilian macroregions. 18 The regions of "Baixada Cuiabana", "Sul MatoGrossense", "Teles Pires", "Alto Tapajós" and "Oeste Mato-Grossense" also showed satisfactory coverage, since all of them presented medians near 95%. On the other hand, the Health Region of "Baixada Cuiabana" showed decreasing coverage trend in the polynomial regression analysis. The state's most populous towns are in this region, including the capital Cuiabá and Várzea Grande; the latter is the second largest city of Mato Grosso in number of inhabitants. 15 Both municipalities comprise health care services of medium to high complexity and have the highest HDI in the state, 19 although, paradoxically, they are located in the health regional center that presents the worst coverage of the Family Health Strategy (FHS), admittedly one of the most effective policies for maternal-infant health improvement and information systems coverage, as Sinasc. 20, 21 The municipalities of Rondonópolis, Sinop, Sorriso, Lucas do Rio Verde and Nova Mutum, which present the highest income per capita and excellent Family Health Strategy (FHS) coverage are located in the regions of "Sul Mato-Grossense" and "Teles Pires". In addition, they belong to the agribusiness belt, presenting good average education levels. These factors are associated with better life quality and satisfactory Sinasc coverage. 20, 22 The satisfactory median coverage in the "Alto Tapajós" region, specifically in the municipalities of Alta Floresta, Apiacás and Nova Monte Verde, among others, all located in the Amazon biome, need to be considered, as well as the "Oeste Mato-Grossense" region, with the municipalities of Cáceres, Mirassol D'Oeste and São José de Quatro Marcos. The Health Region of "Alto Tapajós" presented the third lowest GDP per capita among the state's regions, and HDI under the state average. 19, 22 A possible explanation for the quality of Sinasc coverage in the "Alto Tapajós" region is that about 80.0% of its population are assisted by Family Health teams, despite its unequal distribution. In the "Oeste Mato-Grossense" region, the smallest municipalities are satisfactorily assisted by the Family Health Strategy. On the other hand, the two largest municipalities in that region, Cáceres and Mirassol D'Oeste, present Family Health team coverage below 50%. 20 The decreasing coverage trends presented by the Health Regions of "Centro Norte" and "Vale do Peixoto" are noteworthy. Despite the difficulty to generalize due to the heterogeneity between the municipalities which belong to these two regions, the fact that they present GDP per capita and HDI below the state average is evident, except for the municipality of Diamantino, which presents mixed characteristics between the ancient Mato Grosso towns and those that served agribusiness expanion. 15 Vale do Peixoto has the highest Family Health Strategy coverage when comparing to the other regions of Mato Grosso. 20 However, most of its municipalities are located at the Amazon biome, where there are fewer opportunities to access health services. This partly explains the low Sinasc coverage in those regions.
We identified flaws in the coverages of Sinasc in the regions of "Araguaia Xingu", "Garças Araguaia", "Médio Araguaia", "Norte Araguaia Karajá", "Norte Mato-Grossense", "Sudoeste Mato-Grossense" and "Vale do Arinos". If, on the one hand, their coverage medians were all below 90%, on the other hand, most of these regions showed increasing trends on Live Births underreporting, except for "Araguaia Xingu" and "Vale do Arinos", which did not present a polynomial regression model capable of describing Sinasc coverage behavior in the historical series. The aforementioned regions' municipalities present the lowest HDI and GDP per capita of Mato Grosso State. 19, 22 They are also part of a large territorial extension that is far from the capital. Another characteristic of these regions is the widespread presence of indigenous peoples in their population, with villages difficult to access by primary health care services and, therefore, presenting child births and deaths without Certificate of Live Birth (CLB) or Death Certificate (DC), which contributes to underreporting and decrease of Sinasc coverage percentage.
A similar reality was brought to light by a research that assessed the quality of Live Births registrations in the Brazilian Northeast states in 2000, when they found heterogeneous coverage percentage among some microregions of the same state. 8 This finding was reassured by a research carried out in São Luís, capital of Maranhão State, where the authors claim to have local, regional and state differences regarding Sinasc coverage and quality. Concerning socio-demographic indicators, we need to consider the effect of the families' individual income, as well as the skin color/ethnicity classification, sometimes recognized as low quality predictive factors of birth statistics. A research carried out in 2008, aiming to assess Sinasc coverage in Vale do Jequitinhonha, in the state of Minas Gerais, also found a different system's coverage percentage among the municipalities in that region: in the smaller municipalities and in underdeveloped regions, there was higher Live Births underreporting and simultaneous conductions of inadequate local interventions concerning maternalinfant health. 18 The same authors related the Sinasc low quality coverage to problems that went from the lower capacity of these small municipalities' to performing active search, reporting and typing of Live Birth Certificates, to a lack of integration between local and state management health levels and lack of control of the information flow. 18 It is possible that some variations in the adequacy of vital information systems are related to both the network's local peculiarities, and to information register and processing. 24 Considering that the calculation of the ratio between Live Births registered in Sinasc and the live births estimated by IBGE is carried out based on births by mother's residence instead of birth place, and the fact that some pregnant women migrate to other municipalities seeking for better conditions and assistance during childbirth (when the mother's residence address is not always the one declared in the Live Birth Certificate), this situation may also reflect underreporting of Sinasc coverage in these regions.
Still, it is worth mentioning the satisfactory Sinasc coverage as a possible reflection of health services decentralization, extension of local services in monitoring process, management and control of health information, and a greater training and commitment of policy-makers and technicians involved in the information production. 25 This study analyzed just the dimension of Sinasc coverage. Other aspects, present in different steps of information process regarding live births, such as system's completeness and reliability, are also prone to assessment, which represent important quality elements. 1, 26 Despite some Brazilian states presenting low coverage of Sinasc, it is worth mentioning that most states reach a system coverage percentage above 90.0%. 10 Moreover, the existence of coverage percentage discrepancy among Brazilian regions should be taken into consideration, especially when we compare the South and Southeast, whose coverage is satisfactory, with the North and Northeast, which presented coverage decrease in most states between 2011 and 2012. 10 In 2012, the Midwest region states showed satisfactory coverage that varied from 99.4% in Mato Grosso to 102.6% in Goiás, 103.1% in Mato Grosso do Sul and 111.2% in the Federal District. 27 Some observations regarding trend series studies should be made. Complicating factors, such as the presence of cyclical and seasonal variations, might be hard to estimate or remove. The models selection is equally hard to decide and interpret. In this study, some decreasing trends were better explained by the linear model, which is the case of "Centro Norte" and "Vale do Peixoto" Health Regions. They pointed out to a constant worsening of Sinasc coverage in those regions. In the other Health Regions, where the selected models were quadratic and cubic, the inconstant aspect in the execution of public health policies and services, as well as the heterogeneous and peculiar situations of each region sometimes indicate an improving coverage, sometimes, the opposite. However, it is important to highlight the fact that most Health Regions in Mato Grosso revealed an increase in Sinasc coverage in the final years of the historical series.
Some limitations in the use of coverage indicators must be considered. There may have been some oscillation in the coverage calculation, since the indicator's denominator uses the IBGE births estimate, which was based on population projections to which the fertility rate is taken into consideration -and have been presenting reduction in the country. This way, a possible overestimate of the population under one year of age cannot be crossed out, causing an apparent decrease of Sinasc coverage. 4 From 2005 to 2007, most Brazilian regions presented coverage reduction, a fact also observed in Mato Grosso in the last three years of the historical series. Data underreporting and low quality seem to be common in similar health information systems in many other countries. 28 The sharp decrease in Sinasc coverage in Mato Grosso in 2006 and 2007 -and percentage decrease in the historical series -can be explained by the implementation of a new software for Sinasc in 2006. The delay for installing this new software version and the lack of human resources, among others, were pointed out as factors capable of generating structural problems for the process of the system's information production.
Secondary data analysis, such as those from this study, might offer subsidies to planning, management and proposition of local policies meant to the system use. However, the results must be interpreted with caution, since they may be affected by the quality of information.
Essentially, coverage of the Brazilian Information System on Live Births -Sinasc -in Mato Grosso remained above 90% and presented an increasing trend during the analyzed period. The coverage oscillation observed indicate the need for adopting strategies capable of correcting possible capitation flaws, contributing to the promotion and management of information quality.
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